232                             SEISMIC METHODS
used in seismic prospecting have to be designed with careful con-
sideration of their portability and their use under exposed condi-
tions in the field.
HISTORY OF SEISMIC PROSPECTING1
The first study of the effects of artificial disturbances at the
surface of the earth was that of a few large accidental explosions
which were recorded by earthquake seismographs. These rec-
ords gave some idea of the velocity of propagation for compara-
tively near-surface elastic waves. Also some studies were made
of the sound effects produced by such explosions which gave
information on the transmission through the atmosphere of
intense sound waves over long distances.
Apparently the earliest proposal for the application of artificial
elastic waves to the study of comparatively near-surface char-
acteristics of the materials of the earth's crust was made by the
English seismologist Mallet as early as 1848. Measurements of
velocity of transmission of artificial earth waves were published
by Abbott in America in 1878. In 1888 Schmidt proposed the
study of time-distance records of artificial disturbances to deter-
mine the variation of the speed of seismic waves with depth.
In this country Fessenden2 in 1913 conducted experiments and
later obtained patents on a method of exploration that involved
the principle of the seismic method.
During the first World War methods and apparatus for the
location of big guns were developed in countries on both sides of
the conflict, and soon after its close the same principles began to
be actively applied to the study of geology. The Germans had
attempted to use seismic detectors to locate the positions of big
guns by recording the earth disturbance resulting from the recoil
of the gun. In this country a considerable amount of experi-
mentation was done, particularly at the Bureau of Standards,
in the development of equipment and methods for the location
of big guns by sound ranging. It is interesting that several men
XA detailed history of seismic*prospecting is given by Mintrop, 1930.
This publication (by Mintrop's Seismos Co.) contains much interesting
historical material and patents, although it is prepared to support Mintrop's
claims of originality in the practical application of refraction seismic
prospecting.
2 Fessenden. 1917.